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57] - ABSTRACT

A connection element for a three-dimensional frame-
work includes a bolt (6, 7, 8, 9) which by means of a
sleeve insert (3) can be fastened rotatably to one end of
a rod (11), as well as a sleeve (12) into the axial through-
bore of which the bolt is partly inserted, to transmit,
sliding axially, a rotary movement of the sleeve (12) to
the bolt. The through-bore is only in the front part of
the sleeve (12) so that 1t can transmit a rotary movement
of the sleeve (12) to the bolt. At the rear part of the
sleeve (12) the through-bore has a circumference which
is larger than the circumference of the form-locking
front part of the through-bore. The bolt is urged out of
the sleeve (12) by a spring (13). The front end part (9) of
the connection element can be fastened to a junction
part (10) of the three-dimensional framework.

14 Claims, 3 Drawing Sheets
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1
CONNECTION ELEMENT FOR A ROD

BACKGROUND OF THE INVENTION

The present invention relates to a connection element
for a rod of a three-dimensional framework.

Such a connection element is known from European
Patent Application No. EP-A2-0 297 033.

SUMMARY OF THE INVENTION

It 1s the object of the invention to provide a different
type of connection element, but of the same general
kind as disclosed in the above-mentioned European
Patent Application.

According to the invention, a connection element for
a rod of a three-dimensional framework having a junc-
tion portion includes: a bolt having a front end portion
which can be fastened to the junction portion of the
three-dimensional framework; a sleeve insert, the bolt
being rotatably fastened to an end of the rod by the
sleeve insert; a sleeve having an axial through-bore into
which the bolt is partially inserted so as to transmit a
rotary movement of the sleeve to the bolt; and a spring
for urging the bolt out of the sleeve. The through-bore
of the sleeve at the front end portion of the sleeve has a
form-locking shape so as to transmit the rotary move-
ment of the sleeve to the bolt. The through-bore at the
rear portion of the sleeve has a circumference which is
larger than the circumference of the form-locking shape
of the through-bore.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 to § show diagrammatic sectional views of

various embodiments of a connection element accord-
ing to the mvention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The connection element according to FIG. 1 com-
prises a sleeve i1nsert 3 consisting of a flange-shaped
sleeve head 1 and a tubular part 2, wherein the tubular
part 21s provided with an external thread 4 for fastening
it to one end of a rod of a three-dimensional framework.
A bolt 5 1s guided through a through-bore of the sleeve
insert 3, the head 6 of the bolt § resting on the end wall
of the tubular part 2.

The bolt § has a longish, smooth, round part 7 of the
length Lg, a guide part 8 of the length Lf, the cross-sec-
tion of which may be polygonal, and an end part 9 of
the length Le, which i1s provided with an external
thread for fastening the connection element to a junc-
tion part of the three-dimensional framework. To sim-
plify the drawing, the junction part 10 and the rod are
indicated only by broken lines. In particular, the length
ILg may be greater than the total of the lengths Lf and
Le. .

The bolt 5 1s guided through the through-bore of a
guide sleeve 12, from which the end part 9 projects. At
the front part of the guide sleeve 12 this through-bore is
made form-locking with the guide part 8 of the threaded
bolt §, so that a rotary movement of the guide sleeve 12
can be transmitted to the bolt § with as little play as
possible.

‘The through-bore of the front part of the guide sleeve
12 can, therefore, be the same as the guide part 8 of the
bolt 5, (1.e., the cross-section also i1s polygonal). How-
ever, preferably the cross-sections of guide part 8 and
the through-bore of the front part of the guide sleeve
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are hexagonal. In contrast thereto the through-bore has
in the rear part of the guide sleeve 12 a preferably round
cross-section. 1n which case there occurs between the
round part 7 of the bolt 5 and the preferably cylindrical
inside wall of the guide sleeve 12 a relatively large gap,
to form an open space in which a coil spring 13 can be
accommodated. At the end of the rear part of the guide
sleeve 12, preferably in the gap, an annular disk 14 1s
arranged and connected to 1t.

In the shell of the guide sleeve 12 an elongated open-
ing 15 is provided, through which a pin can be loosely
inserted and connected to the bolt §, preferably radially
in its guide part 8.

The coil spring 13 1s arranged in the gap 1n such a
way that on the right (as view from FIG. 1) it rests on
the annular disk 14 and on the left, it rests on the pin 16
to press or urge it forward so as to urge the end part 9
of the bolt out of the guide sleeve 12, which it is, for
example, pushed by hand into the guide sleeve 12. The
transmission of the rotary movement is ensured by the
form-locking between the front part of the guide sleeve
12 and the bolt 5. On the other hand, the pin 16 is pro-
vided so that the bolt § can be pushed with the fingers
along the elongated opening 15 against the urging ac-
tion of the spring 13.

The embodiment according to FIG. 1 has the prop-
erty that the spring 13 remains clamped 1n the sleeve 12
when this i1s closed off by the disk 14, e.g., by cementing
or welding. Therefore, it 1s no longer easy to remove
the spring 13 from the sleeve 12. This property is some-
times desirable so that the spring 13 will not get lost.
Besides this advantage, however, the connection ele-
ment according to FIG. 1 has the disadvantage that the
bolt § 1s relatively long. In many cases, considerable
disadvantage can be avoided by employing a round
recess 17 on the face of the sleeve head 1. The circum-
ference of this recess 17 must be slightly larger than the
circumference of the guide sleeve 12, which on the
outside may, for example, have a polygonal cross-sec-
tion. On the periphery of the sleeve head 1 a recess 18
is provided so that with the aid of a tool, the sleeve
insert 3 can be screwed onto the end of the rod 11.

The connection element according to F1G. 2 corre-
sponds essentially to that of FIG. 1, wheremn for identi-
cal parts the same reference numerals were used. The
sleeve 19 according to FIG. 2 has only a small round
opening 20, so that after assembling the guide sleeve 19
a countersunk pin 21 can be fastened on the bolt 5. Such
a design is often preferred when, for aesthetic reasons,
the visible pin 1s to be dispensed with. Naturally, in such
a case the play between the head of the pin 21 and the
round inside wall of the guide sleeve 19 1s quite large.
As the diameter of the coil spring 13 1s well defined and
smaller than the projecting part of the pin 21, no slip-
ping of the spring 13 over the head of the pin 21 can
take place. The diameter of the opening 20 must be
shghtly larger than the diameter of the pin 21 so that the
latter can be pulled out. If need be, the opening 20 can
be dispensed with, e.g., when the ring 14 is fastened in
the sleeve 19 after assembling the spring 13 and the bolt
S.

The connection element according to FIG. 3 corre-
sponds essentially to that of FIG. 1, and also here the
same reference numerals were used for identical parts.
With this design the bolt has a radial groove, which 1s
positioned in the plane perpendicular to the longitudinal
axis of the bolt at least approximately in the area be-
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tween the smooth part 7 and the guide part 8. An open
annular spring 22 1s placed in this groove, the outside
diameter of spring 22 is slightly smaller than the inside
diameter of the rear part of the guide sleeve 23, but
larger than the diameter of the smooth part 7. The
thickness of the annular spring 22 may, for example, be
smaller than the diameter of the pins 16 or 21 according
to F1G. 1 and 2, respectively. In this case, the guide
sleeve 23 does not have an opening. With the embodi-
ment shown in FIG. 3 it is necessary, however, to pro-
vide a detachable annular disk which may, for example,
be an annular spring that can be clamped into a groove
at the end of the sleeve 23.

At 1ts rear end the sleeve 23 has two diametrically
opposed openings 26, 27, i.e, in the area where the
groove 1s positioned into which the annular spring 24
can be clamped, so that the latter can be pulled out with
the aid of tongues. The openings 26, 27 may be slightly
shorter than the height of the recess 17 of the sleeve
head 1, so that in an assembled state they remain hidden.
As shown in FIG. 3, the spring 25 is pressed between
the annular springs 22 and 24. The open annular spring
24 could also be used in the connection element accord-
ing 10 FIG. 1.

The connection element according to FIG. 4 corre-
sponds to another variant of the type shown in FIG. 1,
wherein for identical parts the same reference numerals
were used. In FIG. 4, the bolt comprises, besides the
head 6, only two parts 7 and 9, and the sleeve insert 3
may be with or without a recess 17 (FIG. 1). Between
the part 9 and the guide sleeve 12 a guide insert 28 is
inserted, which has an internal thread. and on the out-
side form-locks with the front part of the through-bore
of the guide sleeve 12.

The through-bore of the front part of the guide sleeve
12 may therefore, be the same as the guide part of the
guide msert 28, i.e., also polygonal. Preferably, how-
ever, these cross-sections are hexagonal. In contrast
thereto, in the rear part of the guide sleeve 12 the
through-bore has a larger, preferably round crosssec-
tion, in which case there occurs between the round part
7 of the bolt and the preferably cylindrical inside wall of
the guide sleeve 12 a relatively large gap. This gap is
larger than the gap shown in the embodiment of FIG. 1,
and forms a space in which a conical spring 29 can be
accommodated. The diameter of conical spring 29 at its
front is smaller than its rear, so that at the front spring
29 presses against the guide insert 28, and at the rear
spring 29 presses against an annular disk 30 arranged on
the end of the guide sleeve 12. The through-bore of the
guide sleeve 12 has the same cross-sectional shape and-
/or is slightly larger than the guide insert 28, so that the
guide insert 28 can be disposed through this through-
bore. In this case it is easier, after removing the bolt, to
take out the spring 29 by pulling and turning.

The connection element according to FIG. 5 corre-
sponds essentially to the type of FIG. 1, wherein for
identical parts the same reference numerals were used.
However, as shown in FIG. §, at the rear end of the
guide sleeve 12 an at least approximately bell-shaped
flange ring 31 is provided. The ring 31 delimits an inside
space which is dimensional such that the head 1 of the
sleeve insert 3 can be accommodated therein.

With the embodiment according to FIG. 5§, the bell-
shaped figure ring 31 is separate from the actual guide
sleeve 12, and a bush 32 is provided to fasten the flange
ring 31 to the guide sleeve 12, e.g.. by screwing or by a
bayonet connection. The flange ring 31, the bush 32 and
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the guide sleeve 12 form a guiding device for the con-
nection element.

‘The connection element according to FIG. § has the
property that the spring no longer remains constantly
clamped-in the sleeve 12, if sleeve 12 is closed off by the
bush 32, e.g., by screwing on. The spring 13 can, there-
fore, be easily removed from the sleeve 12. This prop-
erty is often desirable so that the spring 13 can be re-
placed more easily. In addition to this advantage, the
connection element of FIG. § has the further advantage
that due to the bell-shaped flange ring 31, a well match-
Ing transition can be realized between the rod 11 and the
guide sleeve 12. As shown in FIG. 5, the shell of the
guide sleeve 12 has no opening, and therefore sleeve 12
can be dismantled very easily. Instead of the pin 16, a
projection of the bolt in the parts 7 and/or 8 may be
provided, in which case the opening 15 may also be
provided up to the rear end of the guide sleeve 12.

In a further embodiment of the invention, the flange
ring 31 may form an integral part with the rear end of
the guide sleeve 12.

According to a further embodiment of the invention,
the flange ring 31 could form an integral part with the
bush 28.

In a further embodiment of the invention, the bush 32
can be removed and, instead, the flange ring 31 may
have a wall with a through-bore, the diameter of which
i1s slightly larger than the maximum diameter of the bolt
S.

Further, the outside of the flange ring 31 may be
conical to adapt the larger circumference of the rod 11
to the smaller circumference of the guide sleeve 12.

With the exception of the springs, the connection
element may be made from aluminum or another light
metal alloy. - |

The flange ring 31 may be made from plastic, and if
ring 31 forms an integral part of the sleeve 12 (FIG. 5),
then sleeve 12 may aiso be made from plastic.

The variants of a sleeve with a flange ring explained
in connection with FIG. § can be used for the other
embodiments of the connection elements.

In addition, instead of a coil spring it is also possible
to use a spring that is put on from the side, e.g., a mean-
der-shaped spring, and that with a view to maintaining
the tolerances, the flange ring and/or the sleeve may be
made from die cast metal, e.g., bronze or zinc die cast-
1ngs.

I claim:

1. A connection element for a rod (11) of a threedi-
mensional framework having a junction portion (10),
the connection element comprising:

a bolt (5) having a guide portion (8), a long portion
(7), and a front end portion (9), the front end por-
tion being adapted to be fastened to the junction
portion (10) of the three-dimensional framework;

a sleeve insert (3), said bolt being rotatably fastened
to an end of the rod by said sleeve insert:

a guide sleeve (12) having an axial through-bore, said
bolt being partially inserted in the through-bore
such that the front end portion of said bolt projects
from the through-bore; and

a spring (13) positioned in the through-bore so as to
urge said front end portion of said bolt out of said
guide sleeve;

wherein a first portion of the through-bore has a
circumference which is substantially equal to a
circumference of the guide portion (8) of said bolt
so that the guide portion of said bolt can be inserfed
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therein and so that a rotary movement of said guide

sleeve can be transmitted to said bolt, and wherein

a second portion of the through-bore has a circum-

ference which is larger than a circumference of the

long portion (7) of said bolt so that a gap is formed
therebetween.
- 2. The connection element according to claim 1,
wherein the second portion of the through-bore has a
round cross-section.

3. The connection element according to claim 1,
wherein said bolt (8) i1s unitary, a cross section of the
long portion (7) of said bolt 1s round, the guide portion
98) of said bolt is disposed between the long portion (8)
of said bolt and the front end portion of said bolt, and
wherein a circumference of the guide portion of said
bolit 1s at least as large as a circumference of the front
end portion of said bolt.

4. The connection element according to claim 1, fur-
ther comprising a guide insert (28) disposed so as to
ensure that the circumference of the first portion of the
through-bore is substantially equal to the circumference
of the guide portion of said bolt.

5. The connection element according to claim 1,
wherein said bolt further includes a projection (16)
disposed perpendicular to an axis of rotation of said
bolt.

6. The connection element according to claim 4,
wherein said guide insert includes a projection (16, 22),
said projection being disposed perpendicular to an axis
of rotation of said bolt.

7. The connection element according to claim 5,
wherein the guide portion of said bolt includes said
projection.
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8. The connection element according to claim 6,
wherein said guide insert and said bolt includes said
projection.

9. The connection element according to claim 1, fur-
ther comprising an annular disk (14, 24) disposed adja-
cent to the long portion of said bolt, and wherein an
inside diameter of said annular disk 1s larger than an
outside diameter of the long portion of said bolt.

10. The connection element according to claim §,
wherein said projection comprises a pin (16), and
wherein said guide sleeve (19) has an opening (20) so
that said pin can be pulled-out through the sleeve open-
ng.

11. The connection element according to claim 1,
wherein the second portion of the through-bore has an
elongated opening (15) which extends in an axis which
1s substantially parallel to a longitudinal axis of said bolt.

12. The connection element according to claim 1,
wherein said sleeve insert (3) comprises a flange-shaped
sleeve head (1) having a recessed-face (17) into which a

‘rear portion of said guide sleeve (12, 23) can be partially

inserted.

13. The connection element according to claim 12,
further comprising an approximately bell-shaped flange
ring (31) disposed between the rod (11) and said guide
sleeve (12), said bell-shape flange ring defining a space
therein which i1s dimensioned such that at least a portion
of said sleeve insert (3) can be accommodated in the
space.

14. The connection element according to claim 1,
wherein a cross-section of the first portion of the
through-bore, and a cross-section of the guide portion

of said bolt each has a polygonal shape.
* * x ¥k
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